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I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

DKl tne description: 

pages 1-3, 5-10 

pages 

pages 



, as originally filed 
filed with the demand 



4, 4a 



, filed with the letter of 



04 April 2001 (04.04.2001) 



the claims: 

pages 

pages 

pages 

pages 



2-19 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



_, filed with the letter of 



04 April 2001 (04.04.2001) 



the drawings: 
pages 
pages 
pages 



1/3-3/3 



, as originally filed 

, filed with the demand 



filed with the letter of 



[ 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is- 

□ the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



4. 



□ 
□ 
□ 
□ 

□ 
□ 



5 I I Th ' S report nas been esta blished as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally fried" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

'* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-19 



1-19 



1-19 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

1. Reference is made to the following documents: 



Dl: US-A-4 054 363 (SUEMATSU YASUHARU) 18 October 1977 
(1977-10-18) 



D2 : CHUANG Z M ET AL : x PHOTONIC INTEGRATED TUNABLE 
RECEIVERS WITH OPTICAL PREAMPLIFIERS FOR DIRECT 
DETECTION' APPLIED PHYSICS • LETTERS , US, AMERICAN 
INSTITUTE OF PHYSICS. NEW YORK, vol. 63, no. 7, 
pages 880-882. 

2. Document Dl describes an optoelectronic system (Figure 
16, Column 4, lines 54-56) which includes at least three 
sections 10, 20 and 50 corresponding to specific 
respective functions (namely, a laser 10, a waveguide 20 
and a modulator 50) . Dl also describes a method for 
producing such a system. The forbidden band energy of 
sections 10 and 50 differs from that of section 20 (Figure 
5, Column 3, lines 3-17) . The sections consist of a 
plurality of layers placed one on top of the other using 
epitaxy (Column 1, lines 58-59). The upper layer is etched 
to define sections 10 and 50 (Column 4, lines 2-4). 
Sections 10 and 50 are limited within the upper layer and 
section 20 is defined in the lower layer. The structure 
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enables evanescent coupling between sections 10 and 50 and 
section 20. 



The subject matter of Claims 1 and 15 differs from the 
known system and method in that the intermediate section 
includes a grating and the coupling coefficient K of the 
grating is such that the product KL (L represents the 
length of the intermediate section) is around 1. 

It is well known in this field to use a grating to improve 
evanescent coupling (for example, D2 , page 881, left-hand 
column, line 17, Figure 2) . However, none of the documents 
cited in the preliminary search report gives an indication 
of selecting the coupling coefficient of the grating in 
the intermediate section so that KL is around 1. 
Therefore, the solution according to Claims 1 and 15 is 
not obvious . 



Claims 2-14 and 16-19 describe advantageous embodiments of 
the subject matter of Claims 1 and 15, respectively. 
Therefore, the subject matter of said claims is novel and 
involves an inventive step. 
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VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 



1. Claim 1 has been drafted in the two-part form. 
However, some features should not appear in the 
characterising part since they are disclosed in document 
Dl in combination with the features set forth in the 
preamble (PCT Rule 6.3(b)). 



Form PCT/IPEA/409 (Box VII) (January 1994) 



PATENT COOPERATION TREATY 



From the 



INTERNATIONAL PRELIMINARY EXAMINING AUTHORIJj^ ^ r. 



RECEIVED 

3 2001 



To: 



. et at v/ 



WEBSTER, Thomas D 
ELI LILLY AND COMPANY 
Lilly Corporate Center 
Indianapolis Indiana 46285 
ETATS-UNIS D'AMERIQUE 



ELI Ll(LY & COMPAN 
PAT 



PCT 



fNT DIVISION 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



13.06.2001 



Applicant's or agent's file reference 
X- 12799 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US00/06417 


International filing date (day/month/year) 
20/03/2000 


Priority date (day/month/year) 
30/03/1999 


Applicant 

ELI LILLY AND COMPANY et al. 



The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/1B/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of <the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Zoglauer, H 

TeL+49 89 2399-8051 




Form PCT/IPEA/416 (July 1992) 



PATENT COOPERATION TREATY 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 


See Notification of Transmittal of International 


X-12799 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/US00/06417 


20/03/2000 


30/03/1999 


International Patent Classification (IPC) or national classification and IPC 




C12N15/12 






Applicant 






ELI LILLY AND COMPANY et al. 







1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basts for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1-7 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



citations and explanations su porting such statement 



II 
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III 


□ 


IV 
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V 




VI 


□ 


VII 
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VIII 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70.17)): 
Description, pages: 

1 -90 as originally filed 

Claims, No.: 

1 -20 with telefax of 26/04/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

Sequence listing part of the description, pages: 

1-3, as originally filed . . .. 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

S contained in the international application in written form. 

filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-20 

No: Claims 

Inventive step (IS) Yes: Claims 1-20 ■ 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-20 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item I 

Basis of the report 

This International Preliminary Examination Report is based on amended claims 1- 
20 submitted by a telefax, received on 26.04.01 . The amended set of claims is 
supported by the original disclosure and therefore complies with the requirements 
of Article 34(2)(b) PCT. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 ) The documents mentioned in this communication are numbered as in the search 
report, i.e. D1 corresponds to the first document of the search report. 

2) Novelty: Article 33(2) PCT 

D1 describes the human Tumor Necrosis Factor Receptor (TNFR)-6a and 6P 
proteins. TNFR-6a is identical to FLINT of the present application (see figure 1 of 
D1). D1 discloses TNFR-6a proteins, nucleic acid molecules encoding human 
TNFR-6CX, vectors, host cells, recombinant methods of producing TNFR-6a, and 
diagnostic and therapeutic methods involving the use of TNFR-6a proteins (see 
abstract). D1 also describes variant and mutant TNFR-6a polypeptides. 
Recombinant DNA techniques to create mutant proteins including single or 
multiple amino acid substitutions, deletions, additions or fusion proteins are 
described. For example, N-terminal and C-terminal deletion mutants are 
described (see p. 24), as well as various mutant TNFR-6a proteins with amino 
acid substitutions (see p. 25-32). D1 describes the use of amino acid substitutions 
to produce proteins with desirable improved characteristics such as improved 
solubility or altered ligand selectivity. Furthermore, D1 discloses fusion proteins 
formed by combining the TNFR-6ot polypeptides and an IgG Fc fusion region 
peptide to increase the half-life of the polypeptide (see p. 26, 33). Example 3a of 
D1 describes the cloning and expression of a TNFR-6ot-HA fusion protein (see p. 
57). 
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D2 discloses a TNFR homolog called DcR3. DcR3 is identical to FLINT of the 
present application. D2 discloses nucleic acid molecules encoding DcR3, chimeric 
molecules and antibodies to DcR3 (see abstract). D2 describes covalent 
modifications of the DcR3 including adding glycosylation sites to the protein and 
fusing the DcR3 protein with a tag polypeptide or an immunoglobulin or to the Fc 
region of an IgG molecule (see p. 12-1 4). D2 also describes methods for 
introducing nucleotide changes in the DcR3 DNA or amino acid sequence (see p. 
15-16). Example 1 of D2 discloses various EST sequences for DcR3 (see p. 36- 
37) and examples 7-9 disclose a DcR3 polypeptide fused to an epitope tag such 
as poly-his tags and immunoglobulin tags (Fc regions of IgG). 

D3 discloses a TNFR called ZTNFR-5. ZTNFR-5 is also identical to FLINT of the 
present application. D3 discloses ZTNFR-5 proteins, nucleic acid molecules 
encoding human ZTNFR-5, vectors, host cells, recombinant methods of producing 
ZTNFR-5, and diagnostic and therapeutic methods involving the use of ZTNFR-5 
proteins (see p. 1-11). D3 also describes methods of making multiple amino acid 
substitutions in the ZTNFR-5 amino acid sequence (see p. 25-33). D3 discloses 
soluble ZTNFR-5 receptors used to form fusion proteins with human Ig, or to form 
His-tagged proteins (see p. 43, example 3). 

The subject-matter of claims 1-20 has not been made available to the public by 
any of the available prior art documents and can therefore be regarded as novel. 

2) Inventive Step: Article 33(3) PCT 

D1 , D2 or D3 are regarded as being the closest prior art to the subject-matter of 
these claims. 

The subject-matter of claims 1-20 consists in the provision of polypeptide analogs 
of FLINT, polynucleotide molecules encoding the FLINT analogs and uses 
thereof. The FLINT analogs of the present application include polypeptides having 
the amino acid sequence of FLINT (disclosed in D1 , D2 or D3) modified at one or 
more positions with amino acid substitutions, deletions or additions, and 
fragments thereof. It is stated on p. 2-3 of the present application that the claimed 
FLINT analogs are believed to have improved properties compared with FLINT 
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such as greater potency, longer in vivo half lives, decreased aggregation and 
increased solubility. The present application also claims Fc-FLINT fusion proteins. 
It is disclosed in the present application that FLINT undergoes proteolysis in vivo 
to produce two peptide fragments. Protease resistant FLINT analogs can be 
produced that are more resistant to proteolysis between residues 218 and 219 of 
SEQ ID NO: 1 by one or more amino acid substitutions, deletions or additions of 
the FLINT full-length sequence (see p. 16-19). It is stated that preferably these 
changes occur in the region from about position 214 through position 222 of SEQ 
ID NO:1 (p. 17). The prior art does not disclose the proteolytic processing of 
FLINT at residue 218 nor that protease resistant FLINT analogs can be produced 
by mutations of the FLINT amino acid sequence in the region around residue 218. 

At the priority date of the present application, FLINT analogs and methods of 
making mutant FLINT polypeptides had already been disclosed in the prior art. 
D1 , for example, describes several variant and mutant TNFR-6a polypeptides. N- 
terminal and C-terminal deletion mutants are described (see p. 24), as well as 
various mutant TNFR-6a proteins with amino acid substitutions (see p. 25-32). D1 
describes the use of amino acid substitutions to produce proteins with desirable 
improved characteristics such as improved solubility or altered ligand selectivity. 
Furthermore, D1 discloses fusion proteins formed by combining the TNFR-6a 
polypeptides and an IgG Fc fusion region peptide to increase the half-life of the 
polypeptide (see p. 26, 33). Example 3a of D1 describes the cloning and 
expression of a TNFR-6ct-HA fusion protein (see p. 57). 

The prior art, however, does not disclose the specific analogs of the present 
application and the IPEA is of the opinion that the subject-matter of claims 1-20 
cannot be derived from the available prior art in an obvious manner and therefore 
complies with the requirements of Article 33(3) PCT. 

Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/month/year) (day/month/year) (day/month/year) 

WO 00/34782 15.06.00 07.12.99 09.12.98 
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VIII. Certain observations on the international application 

1) Clarity: Article 6 PCT 

Article 6 PCT requires amongst other things that the claims, which define the 
matter for which protection is sought (i.e. the object of invention) be clear. This 
has to be interpreted as meaning not only that a claim from a technical point of 
view must be comprehensible, but also that it must define clearly the object of the 
invention, that is to say, it must indicate all the essential features thereof. The 
essential features are regarded as all features which are necessary to obtain the 
desired effect, or differently expressed, those features which are necessary to 
solve the technical problem with which the application is concerned. In other 
words, all technical features which enable the skilled person to put the claimed 
matter into practice without undue burden i.e. without experimentation or without 
application of inventive skill. 

In the present case, the subject-matter of claims 11,13-14 is not disclosed in a 
manner sufficiently clear and complete for a person skilled in the art to put the 
claimed matter into practice. Claims 11, 13-14 refer to a "protease-resistant FLINT 
analog". The use of an internal arbitrary designation of a protein is meaningless to 
the person skilled in the art and does not constitute a definition through technical 
means as required by Article 6 PCT. The IPEA considers TNFR-6a, DcR3, 
ZTNFR-5 to be "FLINT analogs". Furthermore, the term, "protease-resistant" is 
vague and merely paraphrases the technical problem with which the application is 
concerned. The claims attempt to define the subject-matter in terms of the result 
to be achieved which merely amounts to a statement of the underlying problem. 
The technical features necessary for achieving this result should be added. The 
claimed protein must be clearly and unambiguously characterized e.g. by 
reference to technical features, (sequence information) in order to satisfy the 
requirements of Article 6 PCT. 
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We Claim; 

1 m A FLINT analog comprising a polypeptide having FLINT biological activity, 
said polypeptide having the amino add sequence of SEQ ID NO:1 
modified by: 

a) replacing tryptophan at position 53 with aspartic acid; 

b) replacing threonine at position 88 with proline; 

c) replacing alanine at position 107 with serine, aspartic acid, glutamic 
add or threonine; 

d) replacing isoleucine at position 110 with threonine or glutamic acid; 
or 

e) replacing proline at position 104 with serine, 

and physiologically acceptable salts of said polypeptide and said 
fragment 

2. A FLINT analog comprising a polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ ID NO:1 
modified by: 

a) replacing alanine at position 2 or position 12 with asparaglne; 

b) replacing proline at position 25, position 38, position 126 or position 
171 with asparagine; 

c) replacing argrnine at position 35 with asparagine; 

d) replacing serine at position 37 with asparaglne and proline at position 
38 with any other naturally occurring amino acid; 

e) replacing serine at position 166 with asparagine; 

f) replacing leucine apposition 1 72 with asparagine; 

g) replacing aspartic acid at position 194 with asparagine; or 

h) replacing threonine at position 114 with asparagine and proline at 
position 115 with any naturally occurring amino acid; 
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and physiologically acceptable salts of said polypeptide and said 
fragment. 

3. A FLINT analog comprising a polypeptide having FLINT biological activity, 
said polypeptide having the amino add sequence of SEQ ID NO:l 
modified by: 

a) replacing asparagine at position 63 with tryptophan; 

b) replacing glycine at position 67 with aspartic acid and alanine at 
position 94 or glycine at, position 95 with tyrosine; 

c) replacing arglnlne at position 69 with glutamic add; 

d) replacing arginine al position 82 with glutamic acid or threonine; 

e) replacing alanine at position 94 with tryoslne and glycine at position 
95 with aspartic acid; 

f) replacing phenylalanine at position 96 with glutamlne; 

g) replacing alanine at position 1 01 with threonine; or 

h) replacing glycine at position 95 with aspartic acid; 

and physiologically acceptable sate of said polypeptide and said 
fragment. 



4. A FLINT analog comprising a polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ ID NO:1 
modified by: 

a) replacing arginine at position 10 with glutamine, asparagine, 
serine or threonine, provided that when the replacing amino 
acid is asparagine, then alanine at position 12 is optionally 
replaced with serine or threonine; 

b) replacing glutamic acid at position 1 3 with glutamine, 
asparagine, serine or threonine, provided that when the 
replacing amino acid is asparagine, then glycine at position 
15 is optionally replaced with s rineorthre nine; 
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c) replacing glutamic acid at position 1 6 with glutamine, 
asparagine, serine or threonine, provided that when the 
replacing amino acid is asparagine, then leucine at position 
1 8 is optionally replaced with serine or threonine; 

d) replacing arginine at position 17 with glutamine, asparagine, 
serine or threonine, provided that when the replacing amino 
acid is asparagine, then valine at position 19 is optionally 
replaced with serine or threonine; 

e) replacing arginine at position 31 with glutamine, asparagine, 
serine or threonine, provided that when the replacing amino 
acid is asparagine, then cysteine at position 33 is optionally 
replaced with serine or threonine; 

f) replacing arginine at position 34 with glutamine, asparagine, 
serine or threonine, provided that when the replacing amino 
acid is asparagine, then aspartic acid at position 36 is 
optionally replaced with serine or threonine; 

g) replacing arginine at position 35 with glutamine, asparagine, 
serine or threonine; 

h) replacing aspartic acid at position 36 with glutamine, 
asparagine, serine or threonine, provided that when the 
replacing amino acid is asparagine, then proline at position 
38 is optionally replaced with serine or threonine; 

0 replacing arginine at position 143 with glutamine, 

asparagine, serine or threonine, provided that when the 
replacing amino acid is asparagine, then cysteine at position 
145 is optlonally.raplaced\with serine or threonine; or 

B replacing aspartic acid at position 161 with glutamine, 
asparagine, serine or threonine, provided that when the 
replacing amino acid is aspargine, then leucine at position 
163 is optionally replaced with serine or threonine, 
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and physiologically acceptable salts of said polypeptide and said 
fragment 

5. A FLINT analog comprising a polypeptide having FLINT biological activity, said 
polypeptide having the amino acid sequence of SEQ ID NO:1 modified by: 

a) replacing alanine at position 2, 1 2, 1 07, 179 or 209 with threonine; 

b) replacing threonine at position 4 or 162 with alanine; 

c) replacing valine at position 1 or isoleucine at position 1 10 with 
methionine; 

d) replacing glutamic acid at position 13 with aspartic acid; 

e) replacing arganine at position 17 with tryptophan; 

f) replacing alanine at position 75 with proline; 

g) replacing serine at positions 1 02 with leucine; 

h) replacing glycine at position 169 with alanine; 

i) replacing glutamic acid at position 183 wfth lysine; 
J) replacing glutamine at position 225 with arginine; 

k) replacing glycine at position 237 with glutamic acid; or 
0 replacing valine at position 270 with glycine, 
and physiologically acceptable salts of said polypeptide and said 
fragment. 

6. A FLINT analog comprising a polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ ID NO:1 modified 
by; 

a) replacing alanine at position 12 with asparagine and optionally 
replacing glutaraicacid apposition- t3/w*rth glutamine; - 

b) replacing arginine at posrtion 34 with asparagine and replacing 
aspartic acid at position 36 with threonine; 

c) replacing arginine at position 35 with asparagine and optionally 
replacing serine at position 37 with threonine; 
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d) replacing soring at position 132 with asparagine and optionally 
replacing serine at position 134 with threonine; 

e) replacing aspartlc acid at position 1 94 with asparagine and 
optionally replacing serin© at position 198 with threonine; 

f) replacing arginine at position 35 and aspartlc acid at position 194 
with asparagine; 

g) replacing alanine at position 12 with asparagine, optionally 
replacing glutamic acid at position 13 with glutamlne, replacing 
aspartic add at position 194 with asparagine and optionally 
replacing serine at position 196 with threonine; 

h) replacing arginine at position 34 with asparagine, replacing aspartlc 
acid at position 36 with threonine, replacing aspartic acid at position 
1 94 with asparagine and optionally replacing serine at position 196 
with threonine; 

i) replacing arginine at position 35 and aspartic add at position 1 94 
with asparagine and replacing serine at position 37 and/or position 
196 with threonine; or 

j) replacing arginine at position 21 8 with glutamlne. 
and physiologically acceptable salts of said polypeptide and said 
fragment 

7. A fragment of a FLINT analog of claims 1 through 6 wherein said fragment is 
defined by residues 1 through 21 8 of SEQ ID NO:1 . 

8. A FLINT analog defined by residues 1 through 218 of SEQ ID NO:1. 

9. A FLINT analog defined by residues 1 through 216 of SEQ ID NO:1 . 

10. A fusion protein represented by the following structural formula: 

wherein: 

* . 

Fc ' 
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Fc is an Fc fragment of -an antibody; 

each X Is independently the peptide derivative of Claim 1, 2, 3, 4* 5, 
6,7, 10, 11, or 12; and 

each polypeptide represented by X is covalently linked at its C- 
terminus to the N-terminus of one of the polypeptides which form the Fc 
fragment of the antibody. 

11 • A fusion protein represented by the following structural formula: 
wherein: 

Fc ' 

Fc Is an Fc fragment of 'an antibody; 

each X is a protease-reslstant FLINT analog; and 

each polypeptide represented by X is covalently linked at Ks C~ 

terminus to the N-terminus of one of the polypeptides which form the Fc 

fragment of the antibody. 

12. A protein of Claim 10 wherein Fc is an Fc fragment from a human antibody. 

13. A protein of Claim 11 wherein Fc is an Fc fragment from a human antibody 

14. The protein of Claims 12 or 13 wherein Fc lacks the hinge region. 

15. A protein of claim 1 1 wherein said analog comprises SEQ ID NO:1 and 
wherein arginine at position 218 is replaced by glutamine. 

16. A protein of ciafm 11 raict analog comprising the amino acid sequence of 
SEQ ID NO:1 wherein Arg at position 218 is replaced by an amino acid selected 
from the group consisting of: 

a. any naturally occurring amino acid that is not Arg; 
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b. any positively charged amino acid that is not Arg; 

c. any negatively charged amino acid that is not Arg; 

d. any polar uncharged amino acid that is not Arg; 
©. any non-polar amino acid that is not Arg; and 

f. any amino acid that is Glu, Gin. Ala, Acn. Gly, Ser, Val, or Tyr. 

17. A nucleic acid that encodes any one of the FLINT analogs of claims 1 
through 16. 

1 8. A vector comprising a nucleic acid of claim 1 7. 

1 9. Use of a FLINT analog of claims 1 through 1 6 In the preparation of a 
medicament useful in treating a disease or disorder selected from the group 
consisting of acute lung injury, acute respiratory distress syndrome, pulmonary 
fibrosis, chronic obstructive pulmonary disease, ulcerative coRtis, or Crohn's 
disease. 

20. A pharmaceutical composition comprising a FLINT analog of claims 1 
through 16 together with one or more pharmaceutical^ acceptable diluents, 
carriers or excipients therefor. 



Cmrvf + »oc/ru /onrn oo*ic 



AMENDED SHEET 

f _ f .ha* r\ r\» m 



** TOTAL PflGE.ll ** 



|TENT COOPERATION TRE^K 

PCT 



REC °t5JUN 



200/ 

PC?" 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) \ 



Applicant's or agent's file reference 
X-12799 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/US00/06417 


International filing date (day/month/year) 
20/03/2000 


Priority date (day/month/year) 
30/03/1999 


International Patent Classification (IPC) or national classification and IPC 
C12N15/12 


Applicant 

ELI LILLY AND COMPANY et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 -7 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 


IS 


VI 


□ 


VII 


□ 


VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain observations on the international application 



Date of submission of the demand 
02/10/2000 



Date of completion of this report 
13.06.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Paresce, D 

Telephone No. +49 89 2399 8995 



I 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US00/0641 7 



I. Basis fth rep rt 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally fifed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-90 as originally filed 

Claims, No.: 

1 -20 with telefax of 26/04/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

Sequence listing part of the description, pages: 

1-3, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 
IS filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-20 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-20 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-20 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R It m I 

Basis of the report 

This International Preliminary Examination Report is based on amended claims 1- 
20 submitted by a telefax, received on 26.04.01. The amended set of claims is 
supported by the original disclosure and therefore complies with the requirements 
of Article 34(2)(b) PCT. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1) The documents mentioned in this communication are numbered as in the search 
report, i.e. D1 corresponds to the first document of the search report. 

2) Novelty: Article 33(2) PCT 

D1 describes the human Tumor Necrosis Factor Receptor (TNFR)-6a and 6p 
proteins. TNFR-6a is identical to FLINT of the present application (see figure 1 of 
D1). D1 discloses TNFR-6oc proteins, nucleic acid molecules encoding human 
TNFR-6a, vectors, host cells, recombinant methods of producing TNFR-6oc, and 
diagnostic and therapeutic methods involving the use of TNFR-6a proteins (see 
abstract). D1 also describes variant and mutant TNFR-6<x polypeptides. 
Recombinant DNA techniques to create mutant proteins including single or 
multiple amino acid substitutions, deletions, additions or fusion proteins are 
described. For example, N-terminal and C-terminal deletion mutants are 
described (see p. 24), as well as various mutant TNFR-6a proteins with amino 
acid substitutions (see p. 25-32). D1 describes the use of amino acid substitutions 
to produce proteins with desirable improved characteristics such as improved 
solubility or altered ligand selectivity. Furthermore, D1 discloses fusion proteins 
formed by combining the TNFR-6oc polypeptides and an IgG Fc fusion region 
peptide to increase the half-life of the polypeptide (see p. 26, 33). Example 3a of 
D1 describes the cloning and expression of a TNFR-6a-HA fusion protein (see p. 
57). 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US00/0641 7 

EXAMINATION REPORT - SEPARATE SHEET 



D2 discloses a TNFR homolog called DcR3. DcR3 is identical to FLINT of the 
present application. D2 discloses nucleic acid molecules encoding DcR3, chimeric 
molecules and antibodies to DcR3 (see abstract). D2 describes covalent 
modifications of the DcR3 including adding glycosylation sites to the protein and 
fusing the DcR3 protein with a tag polypeptide or an immunoglobulin or to the Fc 
region of an IgG molecule (see p. 12-1 4). D2 also describes methods for 
introducing nucleotide changes in the DcR3 DNA or amino acid sequence (see p. 
15-16). Example 1 of D2 discloses various EST sequences for DcR3 (see p. 36- 
37) and examples 7-9 disclose a DcR3 polypeptide fused to an epitope tag such 
as poly-his tags and immunoglobulin tags (Fc regions of IgG). 

D3 discloses a TNFR called ZTNFR-5. ZTNFR-5 is also identical to FLINT of the 
present application. D3 discloses ZTNFR-5 proteins, nucleic acid molecules 
encoding human ZTNFR-5, vectors, host cells, recombinant methods of producing 
ZTNFR-5, and diagnostic and therapeutic methods involving the use of ZTNFR-5 
proteins (see p. 1-11). D3 also describes methods of making multiple amino acid 
substitutions in the ZTNFR-5 amino acid sequence (see p. 25-33). D3 discloses 
soluble ZTNFR-5 receptors used to form fusion proteins with human Ig, or to form 
His-tagged proteins (see p. 43, example 3). 

The subject-matter of claims 1-20 has not been made available to the public by 
any of the available prior art documents and can therefore be regarded as novel. 

2) Inventive Step: Article 33(3) PCT 

D1 , D2 or D3 are regarded as being the closest prior art to the subject-matter of 
these claims. 

The subject-matter of claims 1-20 consists in the provision of polypeptide analogs 
of FLINT, polynucleotide molecules encoding the FLINT analogs and uses 
thereof. The FLINT analogs of the present application include polypeptides having 
the amino acid sequence of FLINT (disclosed in D1 , D2 or D3) modified at one or 
more positions with amino acid substitutions, deletions or additions, and 
fragments thereof. It is stated on p. 2-3 of the present application that the claimed 
FLINT analogs are believed to have improved properties compared with FLINT 
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such as greater potency, longer in vivo half lives, decreased aggregation and 
increased solubility. The present application also claims Fc-FLINT fusion proteins. 
It is disclosed in the present application that FLINT undergoes proteolysis in vivo 
to produce two peptide fragments. Protease resistant FLINT analogs can be 
produced that are more resistant to proteolysis between residues 218 and 219 of 
SEQ ID NO: 1 by one or more amino acid substitutions, deletions or additions of 
the FLINT full-length sequence (see p. 16-19). It is stated that preferably these 
changes occur in the region from about position 214 through position 222 of SEQ 
ID NO:1 (p. 17). The prior art does not disclose the proteolytic processing of 
FLINT at residue 218 nor that protease resistant FLINT analogs can be produced 
by mutations of the FLINT amino acid sequence in the region around residue 218. 

At the priority date of the present application, FLINT analogs and methods of 
making mutant FLINT polypeptides had already been disclosed in the prior art. 
D1 , for example, describes several variant and mutant TNFR-6a polypeptides. N- 
terminal and C-terminal deletion mutants are described (see p. 24), as well as 
various mutant TNFR-6a proteins with amino acid substitutions (see p. 25-32). D1 
describes the use of amino acid substitutions to produce proteins with desirable 
improved characteristics such as improved solubility or altered ligand selectivity. 
Furthermore, D1 discloses fusion proteins formed by combining the TNFR-6a 
polypeptides and an IgG Fc fusion region peptide to increase the half-life of the 
polypeptide (see p. 26, 33). Example 3a of D1 describes the cloning and 
expression of a TNFR-6a-HA fusion protein (see p. 57). 

The prior art, however, does not disclose the specific analogs of the present 
application and the IPEA is of the opinion that the subject-matter of claims 1-20 
cannot be derived from the available prior art in an obvious manner and therefore 
complies with therequirements of Article 33(3) PCT. 

Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 



Application No 
Patent No 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/month/year) 



WO 00/34782 



15.06.00 



07.12.99 



09.12.98 
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VIII. C rtain obs rvations on th int rnational application 

1) Clarity: Articles PCT 

Article 6 PCT requires amongst other things that the claims, which define the 
matter for which protection is sought (i.e. the object of invention) be clear. This 
has to be interpreted as meaning not only that a claim from a technical point of 
view must be comprehensible, but also that it must define clearly the object of the 
invention, that is to say, it must indicate all the essential features thereof. The 
essential features are regarded as all features which are necessary to obtain the 
desired effect, or differently expressed, those features which are necessary to 
solve the technical problem with which the application is concerned. In other 
words, all technical features which enable the skilled person to put the claimed 
matter into practice without undue burden i.e. without experimentation or without 
application of inventive skill. 

In the present case, the subject-matter of claims 1 1 , 13-14 is not disclosed in a 
manner sufficiently clear and complete for a person skilled in the art to put the 
claimed matter into practice. Claims 11, 13-14 refer to a "protease-resistant FLINT 
analog". The use of an internal arbitrary designation of a protein is meaningless to 
the person skilled in the art and does not constitute a definition through technical 
means as required by Article 6 PCT. The IPEA considers TNFR-6a, DcR3, 
ZTNFR-5 to be "FLINT analogs". Furthermore, the term, "protease-resistant" is 
vague and merely paraphrases the technical problem with which the application is 
concerned. The claims attempt to define the subject-matter in terms of the result 
to be achieved which merely amounts to a statement of the underlying problem. 
The technical features necessary for achieving this result should be added. The 
claimed protein must be clearly and unambiguously characterized e.g. by 
reference to technical features, (sequence information) in order to satisfy the 
requirements of Article 6 PCT. 
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We Claim: 

1. A FLINT analog comprising a polypeptide or a fragment 
of said polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ 
ID NO:l modified by: 

a) replacing tryptophan at position 53 with aspartic 
acid; 

b) replacing threonine at position 8 8 with proline; 

c) replacing alanine at position 107 with serine, 
aspartic acid, glutamic acid or threonine; 

d) replacing isoleucine at position 110 with 
threonine or glutamic acid; or 

e) replacing proline at position 104 with serine, 
and physiologically acceptable salts of said 

polypeptide and said fragment. 

2. A FLINT analog comprising a polypeptide or a fragment 
of said polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ 
ID NO:l modified by: 

a) replacing alanine at position 2 or position 12 
with asparagine; 

b) replacing proline at position 25, position 38, 
position 126 or position 171 with asparagine ; 

c) replacing arginine at position 3 5 with asparagine; 

d) replacing serine at position 37 with asparagine 
and proline at position 3 8 with any other 
naturally occurring amino acid; 

e) replacing serine at position 166 with asparagine; 

f) replacing leucine at position 172 with asparagine; 
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g) replacing aspartic acid at position 194 with 
asparagine; or 

h) replacing threonine at position 114 with 
asparagine and proline at position 115 with any 
naturally occurring amino acid; 

and physiologically acceptable salts of said 
polypeptide and said fragment. 

A FLINT analog comprising a polypeptide or a fragment 
of said polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ 
ID NO:l modified by: 

a) replacing asparagine at position 63 with 
tryptophan ; 

b) replacing glycine at position 67 with aspartic 
acid and alanine at position 94 or glycine at 
position 95 with tyrosine; 

c) replacing arginine at position 69 with glutamic 
acid; 

d) replacing arginine at position 82 with glutamic 
acid or threonine; 

e) replacing alanine at position 94 with tryosine and 
glycine at position 95 with aspartic acid; 

f) replacing phenylalanine at position 96 with 
glutamine ; 

g) replacing alanine at position 101 with threonine; 
or 

h) replacing glycine at position 95 with aspartic 
acid; 

and physiologically acceptable salts of said 
polypeptide and said fragment. 
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A FLINT analog comprising a polypeptide or a fragment 
of said polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ 
ID NO:l modified by: 

a) replacing arginine at position 10 with glutamine, 

asparagine, serine or threonine, provided that 
when the replacing amino acid is asparagine, then 
alanine at position 12 is optionally replaced with 
serine or threonine; 

b) replacing glutamic acid at position 13 with 
glutamine, asparagine, serine or threonine, 
provided that when the replacing amino acid is 
asparagine, then glycine at position 15 is 
optionally replaced with serine or threonine; 

c) replacing glutamic acid at position 16 with 
glutamine, asparagine, serine or threonine, 
provided that when the replacing amino acid is 
asparagine, then leucine at position 18 is 
optionally replaced with serine or threonine; 

d) replacing arginine at position 17 with glutamine, 
asparagine, serine or threonine, provided that 
when the replacing amino acid is asparagine, then 
valine at position 19 is optionally replaced with 
serine or threonine ; 

e) replacing arginine at position 31 with glutamine, 
asparagine, serine or threonine, provided that 
when the replacing amino acid is asparagine, then 
cysteine at position 33 is optionally replaced 
with serine or threonine; 

f) replacing arginine at position 34 with glutamine, 
asparagine, serine or threonine, provided that 
when the replacing amino acid is asparagine, then 
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aspartic acid at position 36 is optionally 
replaced with serine or threonine; 

g) replacing arginine at position 3 5 with glutamine, 
asparagine, serine or threonine; 

h) replacing aspartic acid at position 3 6 with 
glutamine, asparagine, serine or threonine, 
provided that when the replacing amino acid is 
asparagine, then proline at position 3 8 is 
optionally replaced with serine or threonine; 

i) replacing arginine at position 143 with glutamine, 
asparagine, serine or threonine, provided that 
when the replacing amino acid is asparagine, then 
cysteine at position 145 is optionally replaced 
with serine or threonine; or 

j) replacing aspartic acid at position 161 with 
glutamine, asparagine, serine or threonine, 
provided that when the replacing amino acid is 
aspargine, then leucine at position 163 is 
optionally replaced with serine or threonine, 
and physiologically acceptable salts of said 

polypeptide and said fragment. 

5. A FLINT analog comprising a polypeptide or fragment of 
said polypeptide having FLINT biological activity, said 
polypeptide having the amino acid sequence of SEQ ID NO:l 
modified by: 

a) replacing alanine at position 2, 12, 107, 179 or 
2 09 with threonine; 

b) replacing threonine at position 4 or 162 with 
alanine ; 

c) replacing valine at position 1 or isoleucine at 
position 110 with methionine; 
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d) replacing glutamic acid at position 13 with 
aspartic acid; 

e) replacing arganine at position 17 with tryptophan; 

f) replacing alanine at position 75 with proline; 

g) replacing serine at positione 102 with leucine; 

h) replacing glycine at position 169 with alanine; 

i) replacing glutamic acid at position 183 with 
lysine; 

j) replacing glutamine at position 22 5 with arginine; 
k) replacing glycine at position 23 7 with glutamic 
acid; or 

1) replacing valine at position 270 with glycine, 
and physiologically acceptable salts thereof . 

A FLINT analog comprising a polypeptide or a fragment 
of said polypeptide having FLINT biological activity, 
said polypeptide having the amino acid sequence of SEQ 
ID NO:l modified by: 

a) replacing alanine at position 12 with asparagine 
and optionally replacing glutamic acid at position 
13 with glutamine; 

b) replacing arginine at position 34 with asparagine 
and replacing aspartic acid at position 36 with 
threonine ; 

c) replacing arginine at position 35 with asparagine 
and optionally replacing serine at position 3 7 
with threonine ; 

d) replacing serine at position 132 with asparagine 
and optionally replacing serine at position 134 
with threonine; 
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e) replacing aspartic acid at position 194 with 
asparagine and optionally replacing serine at 
position 196 with threonine; 

f) replacing arginine at position 3 5 and aspartic 
acid at position 194 with asparagine; 

g) replacing alanine at position 12 with asparagine, 
optionally replacing glutamic acid at position 13 
with glutamine, replacing aspartic acid at 
position 194 with asparagine and optionally 
replacing serine at position 196 with threonine; 

h) replacing arginine at position 34 with asparagine, 
replacing aspartic acid at position 36 with 
threonine, replacing aspartic acid at position 194 
with asparagine and optionally replacing serine at 
position 196 with threonine; 

i) replacing arginine at position 3 5 and aspartic 
acid at position 194 with asparagine and replacing 
serine at position 37 and/or position 196 with 
threonine ; or 

j) replacing arginine at position 218 with glutamine, 
and physiologically acceptable salts thereof, 

7. A FLINT fragment of any one of claims 1 through 6 wherein 
said fragment comprises residues 1 through 218 of SEQ ID 
NO:l. 

8. A polypeptide fragment of FLINT that is biologically 
active in vivo and/or in vitro. 

9. A FLINT fragment, as in claim 8 wherein said biological 
activity is selected from the group consisting of: 

a. binding FasL in vivo or in vitro; 
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b. binding LIGHT in vivo or in vitro; or 

c. treatment of a disorder that can be treated with 
FLINT . 

10. A biologically active FLINT polypeptide fragment as in 
Claim 8 wherein said polypeptide comprising residues 1 
through 218 of SEQ ID NO:l. 

11. A biologically active polypeptide fragment as in Claim 
8 wherein said polypeptide consists essentially of residues 
1 through 218 of SEQ ID NO:l. 

12. A FLINT polypeptide fragment as in Claim 8 wherein 
said fragment comprises residues 1 through 216 of SEQ ID 
NO:l. 

13. A FLINT polypeptide fragment as in claim 11 produced by 
enzymatic digestion of FLINT. 

14. A FLINT polypeptide fragment as in claim 13 produced by 
enzymatic digestion of FLINT with a serine protease. 

15. A FLINT polypeptide fragment as in Claim 14 wherein said 
protease is thrombin or trypsin. 

16. A FLINT fragment as in claims 10 or 11 produced by 
recombinant means. 

17. A fusion protein represented by the following 
structural formula : 

Fc ' 
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wherein: 

Fc is an Fc fragment of an antibody; 

each X is independently the peptide derivative of 
Claim 1, 2, 3, 4, 5, 6, 7, 10, 11, or 12 ; and 

each polypeptide represented by X is covalently 
linked at its C- terminus to the N- terminus of one of 
the polypeptides which form the Fc fragment of the 
antibody. 

18. A fusion protein represented by the following 
structural formula : 

\ ,X . 
Fc ' 

wherein: 

Fc is an Fc fragment of an antibody; 
each X is a protease- resistant FLINT analog; and 
each polypeptide represented by X is covalently 
linked at its C-terminus to the N-terminus of one of 
the polypeptides which form the Fc fragment of the 
antibody. 

19. The protein of Claim 17 wherein Fc is an Fc fragment 
from a human antibody. 

20. The protein of Claim 18 wherein Fc is an Fc fragment 
from a human antibody. 

21. The protein of Claims 19 or 2 0 wherein Fc lacks the 
hinge region. 

22 . A protein of claim 18 wherein said analog comprises SEQ 
ID NO:l and wherein arginine at position 218 is replaced by 
glutamine . 
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23. A protein of claim 18 wherein said analog having an 
amino acid sequence that is at least about 50% identical 
with residues 214 through 222 of SEQ ID NO:l. 

24. A protein of claim 18 said analog comprising the amino 
acid sequence of SEQ ID NO:l wherein Arg at position 218 is 
replaced by an amino acid selected from the group consisting 
of: 

a. any naturally occurring amino acid that is not Arg; 

b. any positively charged amino acid that is not Arg; 

c. any negatively charged amino acid that is not Arg; 

d. any polar uncharged amino acid that is not Arg; 

e. any non-polar amino acid that is not Arg; and 

f . any amino acid that is Glu, Gin, Ala, Gly, Ser, Val, 
or Tyr . 

25. A nucleic acid that encodes any one of the FLINT analogs 
of claims 1 through 6 . 

26. A nucleic acid that encodes any one of the FLINT 
fragment of claims 7 through 12 . 

27. A nucleic acid that encodes a fusion protein of claim 
17. 

28. A nucleic acid that encodes a fusion protein of claim 
18. 

29. A vector comprising a nucleic acid of claim 25. 
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30. A vector comprising a nucleic acid of claim 26. 



31. A vector comprising a nucleic acid of claim 27. 

32. A vector comprising a nucleic acid of claim 28. 

33. A host cell transformed with a vector of claim 29. 

34. A host cell transformed with a vector of claim 30. 

35. A host cell transformed with a vector of claim 31. 

36. A host cell transformed with a vector of claim 32. 

37. A polydeoxynucleotide or a fragment thereof, said 
polydeoxynucleotide having the nucleotide sequence of 
SEQ ID NO: 2 modified by: 

a) replacing the codon encoding tryptophan at 
positions 157-59 with a codon encoding aspartic 
acid; 

b) replacing the codon encoding threonine at 
positions 262-264 with a codon encoding proline; 

c) replacing the codon encoding alanine at positions 
319-21 with a codon encoding serine, aspartic 
acid, glutamic acid or threonine; 

d) replacing the codon encoding isoleucine at 
positions 328-30 with a codon encoding threonine 
or glutamic acid; or 

e) replacing the codon encoding proline at positions 
310-12 with a codon encoding serine, 

said fragment comprising deoxynucleotides 145-495 
of the polydeoxynucleotide. 
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38. A polydeoxynucleotide or a fragment thereof, said 

polydeoxynucleotide having the nucleotide sequence of 
SEQ ID NO: 2 modified by: 

a) replacing the codon encoding alanine at positions 
4-6 or positions 34-36 with a codon encoding 
asparagine; 

b) replacing the codon encoding proline at positions 
73-75 with a codon encoding asparagine; 

c) replacing the codon encoding arginine at positions 
103-105 with a codon encoding asparagine; 

d) replacing the codon encoding serine at positions 
109-111 with a codon encoding asparagine and 
replacing the codon encoding proline at positions 
112-114 with a codon encoding any other naturally 
occurring amino acid; 

e) replacing the codon encoding proline at positions 
112-114 with a codon encoding asparagine; 

f) replacing the codon encoding proline at positions 
3 76-3 78 with a codon encoding asparagine; 

g) replacing the codon encoding serine at positions 
496-498 with a codon encoding asparagine; 

h) replacing the codon encoding proline at positions 
511-513 with a codon encoding asparagine ; 

i) replacing the codon encoding leucine at positions 
514-516 with a codon encoding asparagine; 

j) replacing the codon encoding aspartic acid at 
positions 580-582 with a codon encoding 
asparagine ; 

k) replacing the codon encoding threonine at positions 
34 0-342 with a codon encoding asparagine and 
replacing the codon encoding proline at positions 
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343-345 with a codon encoding any naturally 

occurring amino acid; or 
1) replacing the codon encoding arginine at position 

652-654 with a codon encoding asparagine, 

said fragment comprising deoxynucleotides 145-495 
of the polydeoxynucleotide. 

A polydeoxynucleotide or a fragment thereof, said 
polydeoxynucleotide having the nucleotide sequence of 
SEQ ID NO: 2 modified by: 

a) replacing the codon encoding asparagine at 
positions 187-189 with a codon encoding 

t ryp t ophan ; 

b) replacing the codon encoding glycine at positions 
199-2 01 with a codon encoding aspartic acid and 
replacing the codon encoding alanine at positions 
280-282 or glycine at positions 283-285 with a 
codon encoding tyrosine ; 

c) replacing the codon encoding arginine at positions 
2 05-07 with a codon encoding glutamic acid; 

d) replacing the codon encoding arginine at positions 
244-246 with a codon encoding glutamic acid or 
threonine ; 

e) replacing the codon encoding alanine at positions 

2 80-282 with a codon encoding tyrosine and 
replacing the codon encoding glycine at positions 
283-285 with a codon encoding aspartic acid; 

f) replacing the codon encoding phenylalanine at 
positions 286-288 with a codon encoding glutamine; 

g) replacing the codon encoding alanine at positions 

3 01-303 with a codon encoding threonine; or 
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i) replacing the codon encoding glycine at positions 
283-285 with a codon encoding aspartic acid, 
said fragment comprising deoxynucleotides 145-495 

of the polydeoxynucleotide . 



40. A polydeoxynucleotide or a fragment thereof, said 

polydeoxynucleotide having the nucleotide sequence of 
SEQ ID NO:2 modified by:' 

a) replacing the codon encoding arginine at 
positions 2 8-30 with a codon encoding glut amine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes asparagine, then 
the codon encoding alanine at positions 34-36 is 
optionally replaced with a codon encoding serine 
or threonine ; 

b) replacing the codon encoding glutamic acid at 
positions 3 7-39 with a codon encoding glutamine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes asparagine, then 
the codon encoding glycine at positions 43-4 5 is 
optionally replaced with a codon encoding serine 
or threonine ; 

c) replacing the codon encoding glutamic acid at 
positions 46-48 with a codon encoding glutamine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes asparagine, then 
the codon encoding leucine at positions 52-54 is 
optionally replaced with a codon encoding serine 
or threonine ; 

d) replacing the codon encoding arginine at positions 
49-51 with a codon encoding glutamine, asparagine, 
serine or threonine, provided that when the 
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replacing codon encodes asparagine, then the codon 
encoding valine at positions 55-57 is optionally 
replaced with a codon encoding serine or 
threonine ; 

e) replacing the codon encoding arginine at positions 
91-93 with a codon encoding glutamine, asparagine, 
serine or threonine, provided that when the 
replacing codon encodes asparagine, then the codon 
encoding cysteine at positions 97-99 is optionally 
replaced with a codon encoding serine or 
threonine ; 

f) replacing the codon encoding arginine at positions 
10 0-102 with a codon encoding glut amine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes asparagine, then 
the codon encoding aspartic acid at positions 106- 
108 is optionally replaced with a codon encoding 
serine or threonine; 

g) replacing the codon encoding arginine at positions 
103-105 with a glutamine, asparagine, serine or 
threonine ; 

h) replacing the codon encoding aspartic acid at 
positions 106-108 with a codon encoding glutamine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes asparagine, then 
the codon encoding proline at positions 112-114 is 
optionally replaced with a codon encoding serine 
or threonine; 

i) replacing the codon encoding arginine at positions 
427-429 with a codon encoding glutamine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes asparagine, then 
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the codon encoding cysteine at positions 433-435 
is optionally replaced with a codon encoding 
serine or threonine; or 
j) replacing the codon encoding aspartic acid at 

positions 481-483 with a codon encoding glutamine, 
asparagine, serine or threonine, provided that 
when the replacing codon encodes aspargine, then 
the codon replacing leucine at positions 487-489 
is optionally replaced with a codon encoding 
serine or threonine, 

said fragment comprising deoxynucleotides 145-495 
of the polydeoxynucleotide . 

41. A polydeoxynucleotide or a fragment thereof, said 

polydeoxynucleotide having the nucleotide sequence of 
SEQ ID NO: 2 modified by: 

a) replacing the codong encoding alanine at positions 
4-6, 34-36, 319-321, 535-537 or 625-627 with a 
condon encoding threonine; 

b) replacing the codon encoding threonine at position 
10-12 or 484-486 with a codon encoding alanine; 

c) replacing the codon encoding valine at position 1- 
3 or isoleucine at position 328-330 with a condon 
encoding methionine ; 

d) replacing the codon encoding glutamic acid at 
position 3 7-39 with a codon encoding aspartic 
acid; 

e) replacing the codon encoding arganine at position 
49-51 with a codon encoding tryptophan; 

f) replacing the codon encoding alanine at position 
223-225 with a codon encoding proline; 
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g) replacing the codon encoding serine at position 
3 04-306 with a codon encoding leucine; 

h) replacing the codon encoding glycine at position 
505-5 07 with a codon encoding alanine; 

i) replacing the codon encoding glutamic acid at 
position 547-549 with a codon encoding lysine; 

j) replacing the codon encoding glutamine at position 
673-675 with a codon encoding arginine; 

k) replacing the codon encoding glycine at position 
709-711 with a codon encoding glutamic acid; or 

m) replacing the codon encoding valine at position 
808-810 with a codon encoding glycine, 
said fragment comprising deoxynucleotides 145-495 

of the polydeoxynucleotide . 

42 . A vector comprising a polydeoxynucleotide of any one of 
Claims 37, 38, 39, 40, or 41. 

43. Use of a FLINT analog to treat a disease or condition in 
a patient in need thereof. 

44 . A method of treatment for a patient suffering from a 
disease or condition relating to the binding of FasL to Fas, 
or the binding of LIGHT to LTPR and/or TR2/HVEM, comprising 
the administration of a therapeutically effective amount of 
a FLINT analog. 

45. A method as in claim 44 wherein said analog is a FLINT 
fragment comprising residues 1 through 218 of SEQ ID NO:l. 

46. A method as in claim 44 wherein said analog comprises a 
protease-resistant FLINT Fc fusion protein. 
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47. A method as in claim 44 wherein said disease is selected 
from the group consisting of acute lung injury, acute 
respiratory distress syndrome, pulmonary fibrosis, chronic 
obstructive pulmonary disease, ulcerative colitis, or 
Crohn's disease. 

48. Use of a FLINT analog in the preparation of a medicament 
useful in treating a disease or disorder related to abnormal 
apoptosis . 

49. Use of a FLINT analog as in claim 4 8 wherein said 
disorder is selected from the group consisting of acute lung 
injury, acute respiratory distress syndrome, pulmonary 
fibrosis, chronic obstructive pulmonary disease, ulcerative 
colitis, or Crohn's disease. 

50. A pharmaceutical composition comprising a FLINT analog 
together with one or more pharmaceutically acceptable 
diluents, carriers or excipients therefor. 

51. A pharmaceutical composition as in claim 50 wherein said 
analog comprises FLINT fragment 1 through 218 of SEQ ID 
NO:l. 

52. A pharmaceutical composition as in claim 50 wherein said 
analog comprises a protease- resistant FLINT- Fc fusion 
protein. 



